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A Practical Adoption
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Industry benchmarks 
suggest knowledge workers 
in asset-intensive industries 
lose 20 to 30 percent of their 
time locating technical 
information, directly 
affecting maintenance 
timelines, inspection 
schedules, outage duration, 
and compliance exposure. 

AI in Energy Operations:
A Practical Adoption Guide
for Industry Leaders  

Over the past two decades, energy companies 
have invested heavily in digital infrastructure: 
asset registers, engineering repositories, 
maintenance systems, inspection platforms, and 
compliance tools. On the surface, operations 
appear well modernized. 

A closer look tells a different story. A significant 
majority of operational and engineering data in 
energy organizations, commonly cited at 70 to 
80 percent, remains held in unstructured formats 
such as scanned drawings, PDFs, schematics, 
inspection reports, and technical manuals. This 
data exists but cannot be searched, 
cross-referenced, or analyzed systematically. 

As a result, critical asset knowledge often sits 
outside the workflows that depend on it, at 
measurable operational cost. Field engineers, 
planners, and inspectors regularly spend 
significant time locating, verifying, or recreating 
information that already exists elsewhere in the 
organization. Industry benchmarks suggest 

Why AI in Energy Is an 
Operations Imperative 
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knowledge workers in asset-intensive industries 
lose 20 to 30 percent of their time locating 
technical information, directly affecting 
maintenance timelines, inspection schedules, 
outage duration, and compliance exposure. 

For this reason, AI adoption in energy is best 
positioned as an operational priority rather than a 
technology initiative. 

Its earliest value comes not from automation, but 
from making existing technical knowledge usable 
at scale: drawings interpreted by systems, 
inspection data analyzed consistently, and asset 
knowledge moving freely between teams. This 
alone improves speed, accuracy, and risk 
management. 

Early-stage AI adoption is not disruptive by 
design. It does not replace engineering judgment 
or override established processes; it reduces 
friction in workflows that already exist. The 
progression is straightforward: digitized assets 
evolve into structured intelligence, which 
supports predictive operations. Most energy 
organizations have completed digitization. The 
next step, converting static technical information 
into structured, usable intelligence, is the current 
opportunity. 
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Discussions of AI in energy tend to gravitate toward two extremes: an 
inevitable, transformative shift, or an unacceptable risk in a regulated, 
asset-intensive sector. Neither view reflects how adoption is taking shape. 

AI in this context supports engineers, operators, and inspectors rather than 
replacing them. The immediate return comes from reducing manual effort, 
improving access to information, and reinforcing the decisions teams are 
already making, not from automating judgment itself. 

Setting Realistic Expectations 
for AI Adoption 

Energy operations carry structural 
constraints that any AI deployment must 
accommodate: long asset lifespans, 
documentation spanning decades, and 
regulatory requirements for full 
traceability. Solutions that do not 
account for these constraints are 
unlikely to succeed in practice. 

Adoption in this sector is therefore 
incremental. Organizations do not move 
directly from static documentation to 
autonomous operations. Intelligence is 
layered in where it produces measurable 
value, results are evaluated, and scope is 
expanded accordingly. Approached this 
way, AI adoption becomes a 
manageable operational improvement 
rather than a high-risk undertaking. 

Organizations do not move directly from 
static documentation to autonomous 
operations. Intelligence is layered in where 
it produces measurable value, results are 
evaluated, and scope is expanded 
accordingly. 
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Starter AI Use Cases for 
Energy Companies 

Use case:  

CAD files, drawings, and technical schematics form the foundation 
of how energy assets are designed, built, and maintained, yet they 
typically remain static files requiring manual interpretation. AI reads 
and structures these documents directly, producing searchable 
data usable across engineering, maintenance, and compliance 
functions. 

Examples: 

• Extraction of equipment identifiers, dimensions, and 
annotations 

• Structuring of legacy drawings for improved searchability 

• Support for maintenance planning, inspections, and regulatory 
checks 

Why this is a strong starting point:  

Energy organizations typically hold a large existing volume of 
drawings, productivity gains are realized quickly across 
engineering and operations, and no changes to core operational 
systems are required. 

3.1 Making 
Engineering 
Drawings and 
Technical 
Documents 
Machine-Readable 
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Use case:  

Inspection results, work orders, permits, and compliance 
records contain substantial operational insight that 
remains embedded in narrative text. AI processes these 
documents systematically, converting unstructured 
content into organized data that supports faster 
response.  

Examples: 

• Identification of inspection findings and 
recommendations 

• Organization of safety observations and compliance 
data 

• Reduction of manual effort in review and follow-up 

• Agent-driven routing of inspection findings into 
compliance workflows, assigning follow-up tasks and 
tracking resolution against regulatory timelines 

Why this is a strong starting point:  

Improved access to operational data supports faster, 
better-informed decisions, and an audit trail is maintained 
without manual handoffs. 

3.2 Turning Operational 
Documents into Actionable Data 

Agent-driven routing of 
inspection findings into 
compliance workflows, 
assigning follow-up tasks 
and tracking resolution 
against regulatory 
timelines 
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Use case:  

Certain operational challenges are specific 
enough that general enterprise systems cannot 
fully address them. AI supports the development 
of targeted applications built around particular 
teams, tasks, or processes. 

Examples: 

• Asset history review tools ahead of 
maintenance activity 

• Software for inspection planning 

• Dashboards providing operational risk visibility 

Why this is a strong starting point: 

Scope is well defined with clear ownership, 
implementation and results are achieved quickly, 
and the value delivered to frontline and planning 
teams is substantial. 

3.4 Building Purpose-Specific 
Applications for Energy Workflows 

Use case:  

Asset management and business systems are only as reliable as 
the data supporting them. AI identifies gaps, inaccuracies, and 
outdated entries within asset records.  

Examples: 

• Detection of missing or incorrect asset attribute values 

• Identification of obsolete drawings and incomplete asset 
histories 

• Support for maintenance planning and prioritization 

Why this is a strong starting point:  

AI strengthens existing systems rather than replacing them, 
improving the reliability of the data they already depend on, 
without requiring platform changes. 

3.3 Modernizing 
Asset and 
Operations 
Systems with 
Intelligence 
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Use case:  

Engineering, operations, and compliance functions frequently rely on separate systems 
and documentation to manage the same assets. AI allows these functions to converge, 
as structured intelligence can now move between teams and into shared systems.  

Examples: 

• Organized drawing datasets feeding directly into asset systems 

• Inspection insights informing maintenance decisions 

• Agent-initiated coordination tasks, team notifications, and cross-system action 
logging 

Why this is a strong starting point:  

Agents make this connectivity active rather than passive, reducing manual handoffs and 
reliance on a person to relay information forward. 

3.5 Connecting Intelligence 
Across Engineering, 
Operations, and Compliance 

Use case:  

Generative AI improves access to institutional 
knowledge by allowing teams to query 
approved technical documents and standards 
using natural language. 

Examples: 

• Querying technical manuals and 
procedures 

• Summarizing asset documentation 

• Supporting training and onboarding 

Guardrails:  

Controlled and approved data sources, 
read-only access, and human decision-making 
always retained. 

3.6 Generative AI as an 
Operational Knowledge Layer 

Controlled and approved 
data sources, read-only 
access, and human 
decision-making always 
retained. 
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Use case:  

Field inspections generate substantial volumes of images and video requiring careful review. Visual 
intelligence applies AI to identify visible defects, anomalies, or safety concerns within this data. 

Examples: 

• Identification of infrastructure defects or wear 

• Support for safety and quality checks 

• Improved consistency and accuracy in inspections 

Why this is a strong starting point:  

Reviewed items go to a human, not to automated action, reducing manual review load while 
keeping judgment with the inspector. 

3.7 Visual Intelligence for Field and Infrastructure Monitoring 

3.8 Predictive Intelligence for Operations and Maintenance Planning 

Use case:  

Operations and 
maintenance teams 
depend heavily on 
historical performance 
data, but this data is often 
reviewed reactively and in 
isolation. AI analyzes this 
information collectively to 
identify early indicators of 
risk and degradation. At 
an initial stage, AI 
functions as a decision-support layer, surfacing trends and potential issues without altering how 
maintenance is carried out. 

Examples: 

• Analysis of historical failure patterns for selected asset types 

• Detection of abnormal behaviour based on past operating data 

• Agent-driven work order creation, field team scheduling, parts procurement, and escalation 
of unresolved high-risk items within a defined timeline, with human approval retained before 
field execution 

Why this is a strong starting point:  

Most organizations already maintain years of maintenance history, insights can be generated 
without real-time system integration, and outputs reinforce existing planning rather than 
replacing it. 
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Use case:  

Energy consumption and process efficiency data are 
typically reviewed periodically at a high level, making 
inefficiencies hard to pinpoint. AI analyzes this data 
systematically to establish performance baselines 
and surface losses, providing advisory insight without 
automated control. 

Examples: 

• Establishing baseline energy performance across 
assets or facilities 

• Identifying assets or processes with abnormally 
high energy use 

• Continuous agent-driven baseline monitoring, 
real-time threshold breach detection, and 
structured review workflows for responsible 
teams 

Why this is a strong starting point:

It operates on aggregated, read-only data, aligns 
with existing reporting cycles, and delivers 
measurable insight with limited operational risk. 

3.9 AI-Driven Energy Performance and 
Efficiency Optimization 

It operates on 
aggregated, read-only 
data, aligns with existing 
reporting cycles, and 
delivers measurable 
insight with limited 
operational risk. 
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Use case:  

As AI transitions from delivering insight to executing 
workflow steps, the boundaries governing agent 
behaviour becomes as critical as the underlying 
capability. 

Examples: 

• Bounded action scope, separating what an agent 
can initiate independently (work orders, 
notifications, routing) from what requires human 
approval (field execution, corrective measures, 
regulatory submissions)  

• Human oversight before field action, with no 
agent-initiated task reaching field teams without a 
human checkpoint  

• Audit-ready traceability, with every agent action 
logged by timestamp, trigger condition, and owner  

• Override and rollback protocols, with escalation 
paths defined before deployment  

• Incremental scope expansion, starting in low-risk 
administrative and coordination work before 
extending to compliance-critical processes 

Guardrails:  

Agent authority stays bounded and auditable at every 
stage, with human approval as the checkpoint before 
any action reaches the field. 

3.10 Guardrails for Agent Deployment in Energy 
Environments 

Agent authority stays 
bounded and auditable at 
every stage, with human 
approval as the checkpoint 
before any action reaches 
the field. 
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In implementations where AI is integrated into existing operational workflows, improvements 
tend to be measurable and consistent rather than transformational in a single step. 

What Improves 
When AI Is Applied Thoughtfully 

Faster access to technical information: Locating drawings, reports, and asset records 
requires significantly less time, reducing delays in decision-making. 

Smarter inspections and maintenance: Improved visibility into asset history and 
condition makes inspection and maintenance cycles more predictable. With agent 
involvement, this extends to initiating maintenance responses directly, rather than 
solely improving planning visibility. 

Improved compliance readiness: Structured documentation and clearer traceability 
reduce disruption during audits and regulatory reviews. Agent-maintained audit trails 
for workflow execution reduce compliance assembly effort further than document 
structuring alone. 

Engineering, operations, 
and compliance functions 
work from a more accurate 
view of assets, reducing 
rework and reliance on 
informal workarounds

Stronger asset visibility across teams: 
Engineering, operations, and compliance 
functions work from a more accurate view of 
assets, reducing rework and reliance on informal 
workarounds. 

Safer, more predictable operations: Reliable, 
timely information supports better 
decision-making and reduces operational risk. 
Agents operating within defined boundaries on 
real-time risk signals improve response times 
without reducing human oversight. 
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For energy sector leadership, evaluating AI initiatives is primarily a question of operational fit. 

What "Good" 
Looks Like for AI in Energy 
Secure and controlled by design: Data processing must be 
secure, with strong access controls and full auditability. For 
agent-based systems, this control extends to explicitly 
defining which actions an agent may initiate versus which 
require human approval. 

Ready for compliance and audits: A clear connection trail 
should exist from source documents to system outputs, 
supporting regulatory requirements without adding 
administrative burden. This traceability requirement now 
extends to agent action logs, not only document-to-output 
trails. 

Built for real-world data: Energy operations rarely produce 
ideal documentation. Effective AI solutions handle 
inconsistent, incomplete, or lower-quality inputs without 
disrupting workflows. 

Aligned with existing systems: AI should integrate with 
current asset, maintenance, and operational platforms, 
improving their performance rather than requiring 
replacement. 

Designed to scale gradually: The ability to begin with a 
narrow scope and expand incrementally is essential to 
sustainable adoption. 

Data processing must be 
secure, with strong access 
controls and full 
auditability. For 
agent-based systems, this 
control extends to 
explicitly defining which 
actions an agent may 
initiate versus
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Starting Small 
Without Operational Risk 

Begin with low-risk workflows: Initial use cases should involve 
non-invasive applications such as document intelligence or 
information access, without affecting live operations. 

Keep humans in the loop: AI should support decision-making 
rather than operate independently. For agentic workflows 
specifically, this requires human approval before any field 
action or compliance submission, not solely oversight of 
AI-generated insight. 

Limit the initial scope: Early initiatives should focus on 
well-defined workflows and teams, with clear objectives and 
success criteria. 

Expand based on proven value: Scope should extend to 
additional workflows or sites only once operational value has 
been demonstrated. Agent scope expansion follows the 
same principle, beginning with coordination and 
administrative workflows and extending into maintenance 
execution or compliance-critical processes only after 
performance has been validated. 

AI should support 
decision-making 
rather than operate 
independently. For 
agentic workflows 
specifically, this 
requires human 
approval before any 
field action

Given the emphasis on reliability and safety in energy operations, a measured 
approach to AI adoption is appropriate. 
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Organizations that begin with 
document and asset intelligence today 
are establishing the foundation for 
predictive and agent-supported 
operations going forward, without 
disrupting existing processes. The shift 
from asset-centric operations to 
intelligence-led workflows is 
incremental by design, and that 
progression can begin now. 

Closing Perspective:
Building Intelligence Around
Energy Assets 

Resources 
Suggested sources for data, statistics, and 
operational benchmarks: 
McKinsey Energy Insights — digital 
transformation priorities and value creation in 
energy operations 
https://www.mckinsey.com/industries/oil-a
nd-gas/our-insights/digital-transformation-i
n-energy-achieving-escape-velocity 
Deloitte Energy & Utilities — strategic AI 
benefits across energy systems and industry 
outlook 
https://www.deloitte.com/global/en/issues/
climate/ai-for-energy-systems.html 
International Energy Agency (IEA) — digital 
technologies and AI's role in energy 
transformation 
https://www.iea.org/reports/digitalisation-a
nd-energy 
World Economic Forum (WEF) — energy 
transformation insights 
PwC Energy Transformation — generative AI 
applications and operational value in energy 
and utilities 
https://www.pwc.com/us/en/tech-effect/ai
-analytics/generative-ai-for-energy-and-util
ities.html 

The first phase of AI value in energy will not come from automation alone. It will come 
from converting technical knowledge into usable intelligence. 
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